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Introduction
Ankle injuries are commonly seen in physiotherapy 
practice. In the Netherlands, 600 000 people experience this 
type of injury every year (Consument en Veiligheid 2008). 
About 50–60 000 of them are treated by a physiotherapist 
(van der Zee 1993). Studies comparing treatments of 
ankle injuries show that functional treatment should be 
encouraged in favour of immobilisation (Kerkhoffs et al 
2002). Furthermore, exercise therapy can help prevent 
recurrent ankle injuries (Holme et al 1999, McKeon and 
Hertel 2008, Stomp et al 2005, van der Wees et al 2006b, 
Wester et al 1996). The effects of manual mobilisation seem 
to be limited to an initial improvement of the function of 
the ankle, while its effect on activities of daily living are 
still unknown (van der Wees et al 2006b, Vicenzino et al 
2006). Physical agents and mechanical or electrotherapeutic 
modalities do not seem to contribute any beneﬁt in the 
treatment of ankle injuries (Gezondheidsraad 1999, van 
der Wees et al 2006a, van der Windt et al 2002). Despite 
this knowledge, discrepancies between theory and practice 
have been shown and variation in treatment strategies has 
been reported (Swinkels et al 2008). The development and 
implementation of practical guidelines has been suggested 
to help reduce variation in practice. A guideline not only 
deﬁnes best practice and increases uniformity of care, it 
also helps the professional and the patient to make decisions 
in daily practice, and to guide the given care in the desired 
direction (Campbell et al 2003, van der Wees et al 2006a).
In 2006, a revised Dutch guideline was published covering 
both acute injuries and functional instability (van der Wees 
et al 2006a). According to this guideline, acute injuries are 
those in which examination and treatment take place within 
six weeks of the initial trauma. The more severe acute 
injuries, assessed by function score, require the intervention 
of a physiotherapist. For these injuries, the guideline has 
set a maximum of six treatment sessions and recommends 
four types of interventions: giving information and advice, 
functional exercises, skill training, and the provision of 
tapes and braces. In six to eight weeks this should lead to 
full recovery. If symptoms such as ‘giving-way’ persist after 
this time, the condition is termed functional instability. The 
main goals during treatment of functional instability are 
to reach an optimal functional recovery and the highest 
possible level of participation. The key interventions are: 
training functions and skills, taping or bracing if necessary, 
and giving information and advice. No recommendation is 
made about the number of sessions.
Information on guideline adherence in patients with 
functional instability is lacking, but recently two studies 
have been published in which compliance with the 
guideline for acute ankle injuries has been assessed. 
The ﬁrst showed that about three-quarters of the 
physiotherapists surveyed believed they treated at least half 
of their patients according to the guideline (Leemrijse et al 
2006). Socially desirable answers might have been given 
since it concerned self-reported behaviour. In the second 
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study, quality indicators were developed to measure the 
extent to which physiotherapists followed the guideline. 
Four of the quality indicators were process indicators that 
reﬂect the most important recommendations from the 
guideline: use of function score at the beginning and end, 
measurement of phase of recovery at intake, measurement 
of normal or abnormal recovery at intake, and interventions 
used according to the guideline. The other three quality 
indicators were outcome indicators: accomplished treatment 
goals, number of sessions, and function score at the end 
of treatment (van der Wees et al 2007). In 57% of the 
patients, treatment met all the guideline criteria. However, 
participating physiotherapists were very familiar with the 
contents of the guideline and were speciﬁcally instructed 
on the study and its use. As stated in basic conditions for 
implementation of guidelines of the Royal Dutch Society of 
Physical Therapy, it is a problem that most guidelines are 
tested in a selected group of physiotherapists instead of in 
a random group (Fleuren et al 2008). Moreover, more than 
half were to some extent specialised in sports physiotherapy. 
Therefore, it is likely that the adherence to quality indicators 
in this population overestimates adherence in the general 
population. In the present study, data are collected using a 
registration network of general physiotherapists. This way, 
adherence to the ankle injury guideline can be measured in 
a representative group of physiotherapists who are unaware 
of the speciﬁc research goal for which they deliver the 
information about their management of patients.
The purpose of the study was to gain insight into treatment 
strategies and to investigate to what extent a representative 
group of physiotherapists act according to the guideline 
and which factors explain adherence. Although elementary, 
this information is very scarce, especially in patients with 
functional instability. Therefore, the speciﬁc research 
questions were:
1. What are the characteristics of patients with acute 
ankle injuries or functional instability of the ankle?
2. Do physiotherapists treat these patients according to 
evidence-based guidelines?
3. What are the determinants of adherence to the 
guidelines?
Method
Design
To describe the characteristics of patients with ankle 
injuries and their management, data were used from the 
‘National Information Service for Allied Health Care’ (in 
Dutch called LiPZ).
Since 2001, LiPZ has continuously collected electronic 
healthcare-related information on about 100 physiotherapists 
working in private practices throughout the country. For this, 
a random sample was drawn from the Human Resources 
Registers for physiotherapists at the start of LiPZ (Kenens 
and Hingstman 2005). Only physiotherapists working in 
private practices and who work as a general physiotherapist 
at least half of their time are part of the network. Information 
is obtained through patient registration software and 
through an additional module designed by LiPZ. Every 
month, the information is included in the LiPZ database 
after a quality check. Participating physiotherapists receive 
ﬁnancial compensation, benchmark information, and points 
for accreditation in the quality register. A comparison with 
national data on physiotherapists showed that more male 
therapists register for LiPZ (Kenens and Hingstman 2005). 
There were no differences concerning the therapists’ age, 
the number of working hours, and the year of graduation, 
but there were more group practices registered for LiPZ. The 
geographical distribution of the practices and their degree 
of urbanisation were in line with those of all physiotherapy 
practices in the Netherlands.
Participants
All patients in LiPZ with an ankle injury (International 
Classiﬁcation of Primary Care code L77.00) who consulted 
a physiotherapist between January 2003 and April 2010 
were included in the current study.
Outcome measures
Data were extracted from LiPZ regarding the participants’ 
gender, age, and education level. The information extracted 
about the referral was the literal text of the referral 
registered by the physiotherapists, which is encoded by 
the International Classiﬁcation of Primary Care (ICPC) 
(WONCA 1998). The characteristics of the health problem 
extracted from LiPZ were the duration of the complaint 
and whether it was a recurrent complaint. Recurrence was 
deﬁned as a complaint that occurs again after a complaint-
free period of at least four weeks and no more than two 
years.
The characteristics of the treatment plan that were extracted 
included treatment goals and applied interventions, quantity 
of care (number of sessions and duration of the episode of 
treatment), and obtained treatment goals. At the beginning 
of the treatment, two goals were formulated: one on the 
level of body functions and one on the level of mobility-
related activities, both based on the Dutch translation of 
the ‘International Classiﬁcation of Functioning, Disability 
and Health’ (ICF) (WHO FIC Collaborating Centre in the 
Netherlands 2002). As soon as the treatment was ﬁnished, 
a maximum of three applied interventions were registered 
based on the Dutch classiﬁcation of applied interventions 
for allied health care professionals (Nationale raad voor de 
volksgezondheid 1995).
Guideline and quality indicators
The part of the guideline that concerns treatment of patients 
with acute ankle injuries covers the treatment of patients 
for whom examination and treatment takes place within six 
weeks of the initial trauma. The part of the guideline that 
concerns treatment of patients with functional instability 
concerns persistent injuries, ie, existing for six weeks or 
more at the start of treatment. In the current study, it was 
necessary to change the deﬁnition of acute injuries. In 
LiPZ, they are deﬁned as injuries that have existed for four 
weeks or less, instead of six weeks or less as deﬁned in the 
guideline. This is because LiPZ only has the option of 0–4 
weeks or 1–3 months.
Three quality indicators that have been established in 
previous research (van der Wees et al 2007) were applicable 
in LiPZ. These three indicators are presented in Table 1.
Data analysis
Descriptive statistics were calculated for all variables. 
Because patients were nested within physiotherapists, a 
multi-level model was used to estimate adherence and 
determinants for adherence. Since the outcome is a binary 
variable, multilevel logistic regression analysis was used, the 
analysis was done with MLwiN 2.02 (Rasbash et al 2005), 
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using the following estimation procedure: PQL with second 
order and constrained level 1 variance. All patient variables 
(gender, duration of the complaint, urbanisation, recurrence 
of the complaint, age, education) and all therapist variables 
(gender, age, and the number of patients with ankle injuries 
treated) were centered around their grand means, so that the 
estimated adherence has an interpretable meaning (Snijders 
et al 1999). Intra-class correlation (ICC) was calculated as 
a measure of variation between physiotherapists. Due to a 
small data set, it was not possible to make estimations in the 
group of patients with functional instability.
Results
'MPXPGQBSUJDJQBOUTBOEUIFSBQJTUTUISPVHIUIF
study
Between 2003 and 2010, 1.7% of all patients in LiPZ 
consulted a physiotherapist with an ankle injury (n = 1413). 
More than 71% had acute complaints. They were treated by 
117 physiotherapists working in 49 practices. Data were not 
complete for all patients. Table 2 presents the characteristics 
of the patients and physiotherapists.
On average, patients with acute complaints received just 
over ﬁve treatment sessions during a period of 4.5 weeks. 
The mean number of sessions for patients with functional 
instability was nine, spread over about eight weeks.
Table 3 presents data regarding treatment goals and 
interventions. For patients with either an acute ankle injury 
or functional instability, walking and stability of joints were 
the most important treatment goals and functional training 
was the most frequently applied intervention. In 37–44% 
of all patients, no treatment goal was chosen at the level 
of mobility-related activities. Although not advised in the 
guideline, in 21% of the patients with functional instability 
manual manipulation was chosen as one of the interventions 
most frequently applied.
Multi-level analysis on the group of patients with acute 
injuries showed that on average, patients have 38% chance 
of being treated according to the guideline (95% CI 27 to 51). 
It also depends on the therapist, with 95% of the therapists 
treating between 3% and 92% of their patients according to 
the guideline. The ICC was 39.7% (model 1), indicating that 
39.7% of the total variance is due to the physiotherapist. Table 
4 presents the results of the analysis of possible predictors 
of guideline adherence. It shows that older patients, patients 
with recurrent complaints, and patients with longer existing 
complaints are treated according to the guideline less often. 
5BCMFQuality indicators used to establish compliance with the guideline for 
managing ankle injuries.
Indicator Acute ankle injury 
(< 4 weeks)
Functional instability 
(> 4 weeks)
Interventions Information and advice Information and advice
JWf[%XhWY[ JWf[%XhWY[
Functional training Functional training
Skill training Skill training
Number of sessions Maximum 6 in 6 weeks No recommendation
Obtained goals % fully obtained % fully obtained
5BCMFCharacteristics of participants and therapists.
Characteristic Acute ankle 
injury
Functional  
instability
Participants n = 479 n = 346
 Gender, n males (%) 242 (51) 149 (43)
 Age (yr), mean (SD) 33 (17) 33 (17)
 Education, n (%)
 Low 172 (36) 112 (32)
 Middle 106 (22) 87 (25)
 High 94 (20) 77 (22)
 Unknown 107 (22) 70 (20)
 Duration of the complaint, n (%)
 0 to 7 days 298 (62)
 1 wk to 1 mth 181 (38)
 1 to 3 mths 236 (68)
 > 3 mths 110 (32)
 Recurrent injury, n (%) 64 (13) 98 (28)
 KhXWd_iWj_ed4'+&&WZZh[ii[i%ac2, n (%) 172 (36) 158 (46)
Therapists n = 68 n = 53
 Gender, n males (%) 43 (63) 37 (70)
 Age (yr), mean (SD) 51 (9) 51 (10)
 Experience, no. patients seen, mean (SD) 8 (15) 4 (4)
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Adding the variables on therapist level decreases the ICC 
to 34%. Together, age, gender, and number of patients 
treated with ankle injuries explain 21% of the variance at 
the physiotherapist level. Only experience of the therapist 
with ankle injuries has a statistically signiﬁcant relationship 
with guideline adherence; physiotherapists who treat few 
patients with ankle injuries follow the recommendations 
from the guideline less often.
Discussion
The present study demonstrates that adherence to 
recommendations from the ankle injuries guideline is 
not achieved very commonly by many physiotherapists. 
Whether a patient is treated according to the guideline 
depends to a substantial degree on the therapist. In this 
sample, 95% of the therapists treated between 3% and 92% 
5BCMFMulti-level analysis for guideline adherence in patients with acute ankle injuries.
Model 1 2 3
OR 95% CI OR 95% CI OR 95% CI
Intercept 0.56 (0.34 to 0.92) 0.62 (0.36 to 1.06) 0.55 (0.33 to 0.93)
Participants
 Age (yr) *0.98 (0.97 to 0.99) *0.98 (0.97 to 0.99)
 Gender (ref. male) 1.25 (0.80 to 1.97) 1.25 (0.79 to 1.96)
 Education level
 middle (ref. low) 0.60 (0.33 to 1.10) 0.61 (0.33 to 1.13)
 high (ref. low) 0.85 (0.44 to 1.63) 0.85 (0.44 to 1.63)
 unknown (ref. low) 1.00 (0.53 to 1.87) 1.00 (0.53 to 1.87)
 Urbanisation (ref. low) 1.44 (0.68 to 3.06) 1.13 (0.53 to 2.42)
 Recurrent (ref. yes) *2.96 (1.48 to 5.92) *2.99 (1.48 to 6.03)
 Duration of complaint (ref. short) *0.53 (0.33 to 0.86) *0.55 (0.34 to 0.89)
Therapists
 Age (yr) 1.02 (0.95 to 1.09)
 Gender (ref. male) 1.83 (0.49 to 6.85)
 Experience (number of patients) *1.03 (1.01 to 1.06)
Between-physiotherapist variance (SE) 2.16 (0.67) 2.17 (0.69) 1.70 (0.58)
ICC (as % of total variance) 39.7 39.6 34.0
* p < 0.01
5BCMFTreatment goals, interventions, and adherence to quality indicators.
Characteristic Acute ankle 
injury 
n (%)
Functional 
instability 
n (%)
Treatment goals: mobility-related activities n = 963 n = 379
 walking 487 (51) 157 (41)
 other mobility-related goal, eg, running 62 (6) 18 (5)
 no mobility-related goal 353 (37) 166 (44)
 other 61 (6) 38 (10)
Treatment goals: body function n = 963 n = 379
 stability of joint 406 (42) 147 (39)
 mobility of joint 78 (8) 51 (13)
 no functional goal 334 (35) 96 (25)
 other 145 (15) 85 (22)
Interventions n = 883 n = 340
 manual manipulation 87 (10) 71 (21)
 massage 57 (6) 36 (11)
 exercise therapy: functional 473 (54) 214 (63)
 exercise therapy: skill 115 (13) 95 (28)
 information and advice 378 (43) 104 (31)
 application of devices 297 (34) 28 (8)
Quality indicators n = 556 n = 212
 number of sessions 369 (66) D%7
 interventions 433 (78) 127 (60)
 treatment goals 495 (89) 154 (73)
 total 300 (54) 96 (45)
D%73dejWffb_YWXb[
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of their patients according to the guideline. In more detail, 
our data show that for 60–78% of the patients the applied 
interventions were in line with the guideline. Even so, for a 
substantial part the interventions and treatments goals were 
aimed at the improvement of function and not mobility-
related activities, especially in patients with functional 
instability. Therefore, the use of manual manipulation in 
this group (21%) is remarkable since this intervention is not 
advised in the guideline.
From previous research it is known that there is variation 
in adherence to recommendations from practice guidelines. 
For instance, Bekkering and colleagues (2005) found that in 
only 20% of the patients the number of treatment sessions 
was in line with the low back pain guideline, whereas in 
91% adequate advice was given. Overall adherence in 
the trained group of physiotherapists was 40%. Swinkels 
and colleagues (2005) showed that in more than 50% 
of patients with low back pain the recommendations on 
treatment goals and interventions were followed, but that 
substantial variation in guideline adherence exists among 
physiotherapists, a ﬁnding that has been conﬁrmed in this 
study. From previous research based on interviews, it is 
also suspected that physiotherapists who treat few patients 
with a certain condition, such as ankle injuries, have more 
difﬁculty in using the guideline than physiotherapists who 
treat these patients more regularly (Fleuren et al 2008). 
The current study conﬁrms that the more experience 
physiotherapists have with the speciﬁc complaint, the 
more likely it is the patient will be treated according to 
the guideline. In addition, the duration of the complaint 
at the start of treatment, recurrent complaints, and the age 
of the patient are predictors for compliance. Also van der 
Wees et al (2007) identiﬁed recurrent complaints and the 
experience of the therapist as determinants for adherence 
to the guideline. In their study, compliance with the quality 
indicator ‘number of sessions’ was 81% compared to 66% 
in our study. This can be explained by the expectation that 
adherence is lower in a random sample of physiotherapists 
compared to a group that was instructed on the use of 
the guideline. This is an important point of consideration 
for further research since previous research on guideline 
adherence has almost exclusively been done on a selected 
group of therapists.
The current study shows that for a considerable group 
of patients no treatment goal was chosen at the level of 
mobility-related activities and manual manipulation was 
a regularly used intervention in patients with functional 
instability. Similar ﬁndings were shown in a study from 1998 
(Roebroeck et al 1998). The choice of manual manipulation 
as one of three main interventions used is remarkable, 
particularly because no studies have been conducted 
that investigated the effects of manual manipulation on 
functional instability (Stomp et al 2005). It is important to 
look further into why it is commonly used. A few studies 
suggest an initial improved dorsiﬂexion through manual 
manipulation in patients with acute injuries, but the clinical 
relevance of this is not known (van der Wees et al 2006a, van 
der Wees et al 2006b). For that reason, based on consensus 
and not evidence, manual manipulation is advised in the 
guideline only if mobility cannot be restored actively. 
However, people without ankle injuries with reduced ankle 
dorsiﬂexion may be at increased risk of future ankle sprain 
(de Noronha et al 2006). Perhaps this is true for patients 
with functional instability as well, which possibly explains 
the use of manual manipulation in this group. The gap 
between what is known and what is done in ankle injury 
management thus needs further investigation.
Practice guidelines on various subjects have been 
published by the Dutch society for physiotherapy (KNGF). 
Research on the use of these guidelines is scarce, but it is 
known that there is distinct room for improvement in the 
implementation of the guidelines (Fleuren et al 2008). In 
addition to differences in methods, and patient and therapist 
characteristics that make it difﬁcult to compare the results 
of several studies, generalisation is compromised in some 
because a selected group of physiotherapists was chosen to 
participate. In the current study, this bias is unlikely because 
physiotherapists were not aware of the research purposes 
for which they delivered information. However, the LiPZ 
network was not designed to investigate compliance with 
practical guidelines. For that reason a limited number of 
quality indicators could be used and some were adjusted 
to ﬁt the possibilities of the network. Also the function 
score, which distinguishes mild from severe injuries, could 
not be taken into account because it is not registered in the 
network. Another limitation is the altered deﬁnition of acute 
injuries and functional instability, which means that patients 
in which the trauma occurred ﬁve or six weeks earlier are 
considered to have functional instability in the current 
study, whereas they have an acute ankle injury according the 
guideline. This means the percentage of patients with acute 
injuries is probably larger than is stated here. It could also 
be that adherence to the guideline in the group of patients 
with functional instability is somewhat overestimated. One 
limitation, which does not only apply to LiPZ, is that the 
patients’ opinion is not represented on relevant outcome 
measures, eg, whether treatment goals were accomplished. 
Nevertheless, the current study provides more objective 
information on guideline adherence by physiotherapists. 
From these ﬁndings it is obvious that additional research on 
practice guidelines is necessary to explore the use or non-
use of practice guidelines. Some speciﬁc topics, such as the 
use of manual manipulation as an intervention directed at 
body functions, and the variance between physiotherapists 
on guideline adherence based on the number of patients they 
treat, also ask for more in-depth research. Such data could 
contribute to the debate about whether all physiotherapists 
should specialise in certain areas or some should remain 
general physiotherapists. Q
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